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Abstract 
%XVLQHVVWREXVLQHVV3URGXFW6HUYLFH6\VWHP366VROXWLRQVDUHFKDUDFWHUL]HGE\ LQWHQVLYH LQWHUDFWLRQDPRQJ366SURYLGHUVVXSSOLHUVDQG
FXVWRPHUVDVZHOODVDQLQWHJUDWLRQRISK\VLFDODQGLPPDWHULDOVROXWLRQPRGXOHV7KHVHIDFWRUVLQFUHDVHWKHFRPSOH[LW\DQGLQWHUGLVFLSOLQDU\RI
VXFK RIIHULQJV )XUWKHUPRUH WKH FKDUDFWHULVWLFV FRPSOLFDWH VXVWDLQDELOLW\ DVVHVVPHQW DQGPRQLWRULQJ RI 366 DV HQYLURQPHQWDO VRFLDO DQG
HFRQRPLF FRQFHUQV KDYH WR EH LQWHJUDWHG LQWR D 366 E\PLQLPL]LQJ QHJDWLYH LPSDFWV RI WKH 366 RQ WKHVH WKUHH D[HV WKURXJKRXW WKH 366
OLIHF\FOH 7KH LQGLFDWRUEDVHG IUDPHZRUN Ä366 6XVWDLQDELOLW\ $VVHVVPHQW DQG0RQLWRULQJ 3666$0ெKDV EHHQ VSHFLILFDOO\ GHYHORSHG WR
VXSSRUWPDQDJHUVDQGGHFLVLRQPDNHUV LQGHDOLQJZLWK WKHFRPSOH[VLWXDWLRQGHVFULEHGDERYH7KLVIUDPHZRUNFRQVLGHUV WKHPRVW LPSRUWDQW
VXVWDLQDELOLW\DVSHFWVWKURXJKRXWWKHHQWLUH366OLIHF\FOHDQGDGKHUHVWR(XURSHDQVWDQGDUGUHTXLUHPHQWV7KHUHVXOWVRIDSUHYLRXVZRUNKDYH
DOUHDG\FRQILUPHGWKHXVDELOLW\RIWKHIUDPHZRUNWRDVVHVVWKHVXVWDLQDELOLW\RIRQH366PRGXOHDYDLODELOLW\RIVSLQGOHZLWKLQDVLQJOH366
OLIHF\FOHSKDVHRSHUDWLQJSKDVH7KHDLPRIWKLVSDSHULVWRSUHVHQWWKHLPSURYHPHQWVRIWKH3666$0IUDPHZRUNWKDWIDFLOLWDWHVXVWDLQDELOLW\
DVVHVVPHQWRI366VROXWLRQVZLWKPXOWLSOHPRGXOHV WKURXJKRXW WKHLUHQWLUH OLIHF\FOH7KH LPSURYHGIUDPHZRUNKDVEHHQYDOLGDWHGE\DFDVH
VWXG\RIDQLQGXVWULDOPLFURSURGXFWLRQ366VROXWLRQLQFOXGLQJPXOWLSOHPRGXOHVVSLQGOHPDLQWHQDQFHWUDLQLQJHWF7KHORQJWHUPJRDOLVWR
GHYHORS,7VROXWLRQVWKDWVXSSRUWWKHVXVWDLQDELOLW\DVVHVVPHQWRI366
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH,QWHUQDWLRQDO6FLHQWLILF&RPPLWWHHRI³7KHWK&,53&RQIHUHQFHRQ,QGXVWULDO3URGXFW
6HUYLFH6\VWHPV´LQWKHSHUVRQRIWKH&RQIHUHQFH&KDLU3URIHVVRU+RGD(O0DUDJK\
Keywords:3URGXFW6HUYLFH6\VWHP366VXVWDLQDELOLW\DVVHVVPHQWEXVLQHVVWREXVLQHVV366366OLIHF\FOHPXOWLPRGXOH366VROXWLRQ
1. Introduction 
%XVLQHVVWREXVLQHVV 366 VROXWLRQV VKRZ FKDUDFWHULVWLFV
VXFKDVLQWHUGLVFLSOLQDU\ZRUNSDUWLFLSDWLRQRI366SURYLGHUV
LQFXVWRPHUVெRQJRLQJRSHUDWLRQVHWF>@
:LWK UHJDUGV WR VXVWDLQDELOLW\ WRGD\ WKHUH LV D VWURQJ
LQFUHDVH LQ UHVHDUFK WR LQWHJUDWH VXVWDLQDELOLW\ DVSHFWV LQWR
LQGXVWULDODFWLYLWLHV>@)RUH[DPSOHWKHZRUNRI:DUKXUVW
>@ IRFXVHV RQ WKH GHYHORSPHQW DQG XVH RI VXVWDLQDELOLW\
SHUIRUPDQFH LQGLFDWRUV LQ PLQLQJ FRPSDQLHV DQG WDNHV LQWR
DFFRXQWWKHSHUVSHFWLYHVRILQWHUQDODQGH[WHUQDOVWDNHKROGHUV
7KHIUDPHZRUNSURSRVHGE\(SVWHLQDQG5R\>@SURYLGHVDQ
DSSURDFK WR H[DPLQH WKH GULYHUV RI FRUSRUDWH VXVWDLQDELOLW\
WKHUHODWLRQV WRVWDNHKROGHU UHDFWLRQVDQG ORQJWHUPILQDQFLDO
SHUIRUPDQFH7KHPHWKRGFDOOHGÄEDODQFHGVFRUHFDUGெ>@KDV
EHHQ H[WHQGHG WR D VXVWDLQDEOH EDODQFHG VFRUHFDUG DSSURDFK
E\LQFOXGLQJHQYLURQPHQWDODQGVRFLDOSHUIRUPDQFHLQGLFDWRUV
DQG DJJUHJDWLQJ DOO LQGLFDWRUV LQWR DQ RYHUDOO VXVWDLQDEOH
SHUIRUPDQFHLQGH[
8QIRUWXQDWHO\ WKHVHZRUNV DUH QRW VSHFLILF WR EXVLQHVVWR
EXVLQHVV366VROXWLRQVRUWKH\RQO\WDNHDEURDGDQGDEVWUDFW
SHUVSHFWLYH 7KHUHIRUH DVSHFWV UHOHYDQW WR 366 VXFK DV
FXVWRPHUUHODWHG SURFHVVHV DQG RUJDQL]DWLRQ DUH XVXDOO\ QRW
FRQVLGHUHG,QDGGLWLRQVRPHZRUNVRQO\FRQVLGHUSDUWRIWKH
UHTXLUHPHQWV IRU VXVWDLQDELOLW\ DVVHVVPHQW RI WKHVH NLQGV RI
VROXWLRQV>@
)XUWKHUPRUH WKH LQWHJUDWLRQ RI VXVWDLQDELOLW\ LQWR
LQWHUQDWLRQDOVWDQGDUGVLVQRZDGD\VPDLQO\OLPLWHGWRSROLFLHV
DQG IUDPHZRUNV RQ D JRYHUQPHQWDO OHYHO > @ )LUVW
DSSURDFKHV IRU VXVWDLQDELOLW\ PDQDJHPHQW DW FRPSDQ\ OHYHO
DUHSURSRVHGE\9',>@/LIH&\FOH$VVHVVPHQW/&$LVWKH
PRVW VWDQGDUGL]HG IUDPHZRUN GHDOLQJ ZLWK VXVWDLQDELOLW\
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DVSHFWVDQGWKHPRVWVXSSRUWHGE\,7VROXWLRQV8QIRUWXQDWHO\
LWLVIRFXVHGRQHQYLURQPHQWDODVSHFWV>@(YHQLIWKHVROXWLRQ
EXQGOHRIJRRGVDQGVHUYLFHVLVFRQVLGHUHGWKLVIUDPHZRUNLV
QRWVSHFLILFWRWKHLQWHJUDWHGGHYHORSPHQWRI366
,Q WKH DUHD RI 366PRVW H[LVWLQJ SXEOLFDWLRQV GLVFXVV WKH
LPSDFW RI 366 RQ VXVWDLQDELOLW\ > @ GHDOLQJ ZLWK WKH
TXHVWLRQ RI ZKHWKHU 366 DUH UHDOO\ VXVWDLQDEOH >@ RU ZLWK
WKH VXVWDLQDELOLW\ EHQHILWV RI 366 >  @ 'LIIHUHQW
VWUDWHJLHV RI PD[LPL]LQJ WKH VRFLDO DQG HQYLURQPHQWDO
SHUIRUPDQFHLQRIIHULQJ366DUHDOVRGHVFULEHG>@$OWKRXJK
WKLV UHVHDUFK WDNHV LQWRDFFRXQWDOO VXVWDLQDELOLW\GLPHQVLRQV
WKH TXHVWLRQ RI ÄKRZ WKH VXVWDLQDELOLW\ RI 366 FDQ EH
PHDVXUHGDQGFRQWUROOHGெKDVQRWEHHQDGGUHVVHG\HW
,Q RUGHU WR VXSSRUW PDQDJHUV DQG GHFLVLRQ PDNHUV LQ
VXVWDLQDELOLW\ DVVHVVPHQW RI EXVLQHVVWREXVLQHVV 366 WKH
IUDPHZRUN Ä366 6XVWDLQDELOLW\ $VVHVVPHQW DQG 0RQLWRULQJ
3666$0ெKDVEHHQGHYHORSHG3666$0FRQVLGHUVDOOLH
VRFLDO HFRQRPLF DQG HFRORJLFDO VXVWDLQDELOLW\ GLPHQVLRQV
WKURXJKRXW WKHHQWLUH366OLIHF\FOH LQGLIIHUHQWGRPDLQVVXFK
DV PHFKDQLF HOHFWURQLF DQG LPPDWHULDO PRGXOHV HJ
VHUYLFHV ,W WDNHV LQWR DFFRXQW WKH UHTXLUHPHQWV RI (8 DQG
*HUPDQVWDQGDUGV',19',HWFDOLNH
2. The PSS-SAM framework 
2.1. General description 
7KH SURSRVHG 6XVWDLQDELOLW\ $VVHVVPHQW DQG 0RQLWRULQJ
6$0 IUDPHZRUN LV EDVHG RQ D UREXVW FRQWURO V\VWHPV
DSSURDFK 7KH IROORZLQJ ILJXUH SURYLGHV DQ RYHUYLHZ RI LWV
PDLQVWDJHV


)LJ3666$0PDLQVWDJHV
7KH VWUXFWXUH DQG LQGLFDWLRQV RI WKH SURSRVHG IUDPHZRUN
KDYHPDQ\DVSHFWV LQFRPPRQZLWK VWDQGDUGL]HGDVVHVVPHQW
IUDPHZRUNV VXFK DV /LIH&\FOH$VVHVVPHQW /&$ DQG /LIH
&\FOH&RVWLQJ /&&+RZHYHUGXH WR WKHFKDUDFWHULVWLFVRI
366 WKH IUDPHZRUN VKRZV LPSRUWDQW GLIIHUHQFHV )LUVW LQ
RUGHU WR HQVXUH WKH PRQLWRULQJ RI 366 VROXWLRQV WKH
IUDPHZRUN IROORZV D FRQWURO ORRS ,QSXW LQIRUPDWLRQ LV
SHUPDQHQWO\ GHULYHG IURP YDULRXV VRXUFHV DQG WUDQVIRUPHG
LQWR366/LIHF\FOH,QGLFDWRUV/,7KHJRDOVDQGVFRSHRIWKH
DVVHVVPHQW DUH SHUPDQHQWO\ XSGDWHG EDVHG RQ WKH VSHFLILF
FKRLFH RI /,V $FFRUGLQJ WR FRPSDQ\VSHFLILF WDUJHWV DQ
LQGLYLGXDO UDWLQJ LV GHILQHG IRU HDFK /, $ VXLWDEOH
FRPELQDWLRQRI/,VDQGWKHLUUHVSHFWLYHUDWLQJGHILQHWKH.H\
6XVWDLQDELOLW\,QGLFDWRUV.6,>@
$QDORJRXV WR WKH ÄLQYHQWRU\ DQDO\VLVெ DQG ÄLPSDFW
DVVHVVPHQWெ /&$ VWDJHV LQIRUPDWLRQ LV DQDO\]HG DQG
DJJUHJDWHGLQWKHÄVXVWDLQDELOLW\DVVHVVPHQWெVWDJH)LUVW.6,V
DUH DVVHVVHG DQG FRQWUROOHG 7KH RYHUDOO VXVWDLQDELOLW\
SHUIRUPDQFH RI D 366 VROXWLRQ LV REWDLQHG DV RXWSXW
LQIRUPDWLRQ 7KLV FRQVLGHUV WKH UHODWLRQV DQG PXWXDO
GHSHQGHQFLHVDPRQJGLIIHUHQW.6,V>@
)LQDOO\ LQ WKH ODVW VWDJH RI WKH ÄFRQWUROOLQJெ IUDPHZRUN
DVVHVVPHQWUHVXOWVDUHSURYLGHG WR WKHVWDNHKROGHUV.6,VDUH
FRPSDUHG WR .H\ *RDO ,QGLFDWRUV .*,V WR FKHFN ZKHWKHU
WKH\DUHZLWKLQWKHDFFHSWDEOHPDUJLQV,IWKDWLVWKHFDVHWKH
VWDNHKROGHULVQRWH[SHFWHGWRWDNHDFWLRQ,QFRQWUDVWLI366
VXVWDLQDELOLW\ LV RXW RI SURSRUWLRQ VWDNHKROGHUV KDYH WR WDNH
DSSURSULDWH DFWLRQ ,Q DGGLWLRQ WR WKLV WKH V\VWHP FDQ EH
GLVWXUEHG E\ H[SHFWHG RU XQH[SHFWHG QRLVHV 8QH[SHFWHG
QRLVHVDUHGLVWXUEDQFHVWKDWKDYHQRWEHHQWDNHQLQWRDFFRXQW
GXULQJ WKH GHYHORSPHQW SKDVH RI WKH 366 7KHUHIRUH
DSSURSULDWH DFWLRQ KDV WR EH GHYHORSHG GXULQJ WKH RSHUDWLQJ
SKDVH ,I H[SHFWHG QRLVHV HJ D SRZHU IDLOXUH RFFXU
SUHGHILQHG DFWLRQ LV WDNHQ WR UHVROYH WKH SUREOHP %RWK
H[SHFWHGDQGXQH[SHFWHGQRLVHVDIIHFW366VXVWDLQDELOLW\>@
&RQVLGHULQJ WKH UHVXOWV RI WKH SUHYLRXV FDVH VWXG\
VXVWDLQDELOLW\ DVVHVVPHQW RI VLQJOH PRGXOH 366 VROXWLRQV
ZLWKLQDVLQJOH366OLIHF\FOHSKDVH>@GLIIHUHQWSRLQWVRIWKH
3666$0 IUDPHZRUN KDYH EHHQ LPSURYHG 7KH PRVW
LPSRUWDQW LPSURYHPHQWV FRPSULVH WKH IROORZLQJ WKUHH
DVSHFWV
Approach for data quality evaluation6LQFHWKHTXDOLW\
PRUHSUHFLVHO\ WKH UHOLDELOLW\RIGDWDGHILQHV WKH UHOLDELOLW\
RI WKH DVVHVVPHQW UHVXOWV WKH LPSURYHG IUDPHZRUN SURSRVHV
VROXWLRQVIRUWKHFODVVLILFDWLRQDQGHYDOXDWLRQRIGDWDTXDOLW\
Consideration of PSS provider, customer and supplier 
perspectives +RZHYHU 366 SURYLGHUV FXVWRPHUV DQG
VXSSOLHUVPD\EHLQWHUHVWHGLQGLIIHUHQW.6,V)RUWKLVUHDVRQ
WKH IUDPHZRUN KDV EHHQ DGDSWHG WR FRQVLGHU GLIIHUHQW
SHUVSHFWLYHV E\ HQDEOLQJ 366 SURYLGHUV FXVWRPHUV DQG
VXSSOLHUV WR FKRRVH WKHLU RZQ .6,V DQG .*,V 7KHVH
LQGLFDWRUVFDQDOVREHOLIHF\FOHSKDVHVSHFLILF
Guidelines for the definition of measures 5HJDUGLQJ
PHDVXUH GHILQLWLRQ WKH LPSURYHG IUDPHZRUN VXJJHVWV
VHDUFKLQJ IRU FULWLFDO SRLQWV DQG GHILQLQJ PHDVXUHV LQ 366
UHOHYDQWGRPDLQVVXFKDVPDQXIDFWXULQJUHODWHGSURFHVVHVWKH
SURGXFW GHYHORSPHQW VWDJH WKH FRPSDQ\RUJDQL]DWLRQDO
PRGHOHWF
7KH QH[W FKDSWHU RXWOLQHV WKH DERYH LPSURYHPHQWV
LOOXVWUDWHGE\WKHQHZFDVHVWXG\RIDPXOWLPRGXOH366
3. Case study of a multi-module PSS solution 
3.1. Overview of the PSS solution 
)RUWKHYDOLGDWLRQRIWKHLPSURYHG3666$0IUDPHZRUND
FRQFHSWXDO FDVH VWXG\ KDV EHHQ FDUULHG RXW ZKLFK KDV EHHQ
GHYHORSHGZLWKLQ WKH*HUPDQ&ROODERUDWLYH5HVHDUFK&HQWHU
7UDQVUHJLRRQ,36ð(QJLQHHULQJ7KHFDVHVWXG\VLPXODWHV
WKH OLIHF\FOH RI D EXVLQHVVWREXVLQHVV 366 VROXWLRQ EHWZHHQ
WZR ILFWLWLRXV LQGXVWULDO FRPSDQLHV FI )LJ  7KH 366
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SURYLGHU0LFUR6RIIHUVRYHUDOOPLFURPLOOLQJVROXWLRQVEDVHG
RQ WKH PDFKLQHV WKHPVHOYHV DQG UHODWHG VHUYLFHV 7KH
&XVWRPHU20,&+521LVDZDWFKPDQXIDFWXUHUDQGQHHGVD
PLFURPLOOLQJ FHOO WR SURGXFH KLJKTXDOLW\ ZULVWZDWFK
PRYHPHQWSODWHVIRUWKHPHGLXPSULFHGVHJPHQW
5HJDUGLQJ WKH UHTXLUHPHQWV RI VXFK D VROXWLRQ WKH 366
SURYLGHU 0LFUR6 SURSRVHV DQ DYDLODELOLW\EDVHG RIIHULQJ
ZKLFKUHTXLUHVDFXVWRPHUSURYLGHUUHODWLRQVKLSWKDWUHOLHVRQ
LQWHQVH FROODERUDWLRQ 7KXV WKH 366 SURYLGHU LV UHVSRQVLEOH
ERWK IRU WKH GHYHORSPHQW DQG WKH GHOLYHU\ RI WKH PLFUR
PLOOLQJ SURFHVV DW WKH FXVWRPHUெV VLWH 7KLV H[WHQVLRQ RI WKH
LQWURGXFHG OLIHF\FOH HQDEOHV WKH366SURYLGHU WR FRQWURO DQG
LPSURYHWKHVXVWDLQDELOLW\RIWKHRIIHUHG366FRQWLQXRXVO\


)LJ7KHFRQVLGHUHG366PRGXOHLQWKHFDVHVWXG\
)RU 3666$0 DSSOLFDWLRQ WKH OLIHF\FOH RI WKH
UHSUHVHQWDWLYHPLFURPLOOLQJVSLQGOHDV366PRGXOHKDVEHHQ
IRFXVHGDQGGLYLGHG LQWR WKUHHPDLQSKDVHV WKHÄSODQQLQJ	
GHYHORSPHQWெ WKH ÄLPSOHPHQWDWLRQெ DQG WKH ÄRSHUDWLRQெ
SKDVHVFI)LJ


)LJ366VROXWLRQOLIHF\FOHDQGVXVWDLQDELOLW\DVSHFWV
7KH ILUVW SKDVH LV FKDUDFWHUL]HG E\ LQWHOOHFWXDO DFWLYLWLHV
ZLWKLQ 366 HQJLQHHULQJ 7R PHHW WKH DYDLODELOLW\
UHTXLUHPHQWV WKH SODQQLQJ DQG WKH GHYHORSPHQW RI SURGXFW
DQG VHUYLFH FRPSRQHQWV DUH FDUULHG RXW LQ DQ LQWHJUDWHG
PDQQHU7KXVWKHVXVWDLQDELOLW\RI366FDQRQWKHRQHKDQG
EH HQKDQFHG WKURXJK HIILFLHQW SODQQLQJ RI VHUYLFH DFWLYLWLHV
DGDSWHGWRWKHPLFURPLOOLQJFHOO2QWKHRWKHUKDQGWKLVFDQ
EH DFKLHYHG E\ DOORZLQJ WKH UHXVH RI XVHG PLFURPLOOLQJ
VSLQGOHV RULJLQDWLQJ IURP RWKHU 366 )XUWKHUPRUH 366
UHTXLUHVHQKDQFHGFRPSHWHQF\RIWKHLQYROYHGSHUVRQQHOWKDW
VXSSRUWVWKHFUHDWLRQRIQHZMRERSSRUWXQLWLHV
,Q WKH LPSOHPHQWDWLRQ SKDVH WKH SK\VLFDO FRPSRQHQWV RI
WKH 366 PRGXOH DUH PDQXIDFWXUHG WUDQVSRUWHG DVVHPEOHG
DQG WKH366 LVVHWXS LQ WKHFXVWRPHUெVSURGXFWLRQFKDLQ$W
WKH VDPH WLPH VHUYLFH H[HFXWLRQ FDSDELOLWLHV LQFOXGLQJ WKH
VHUYLFHSDUWQHUVDUHSODQQHGDQGVHUYLFHSHUVRQQHOLVWUDLQHG
,Q WKH RSHUDWLQJ SKDVH WKH SURYLGHU UXQV WKH 366 DQG
LQGXFHV DQ\ H[SHFWHG DQG XQH[SHFWHG VHUYLFHV WR HQVXUH WKH
UHTXLUHGDYDLODELOLW\7KXVKHDFFHVVHVDOORSHUDWLQJGDWDWKDW
LQFOXGHVXVWDLQDELOLW\SDUDPHWHUVVXFKDVHQHUJ\FRQVXPSWLRQ
+HQFH KH FDQ SHUPDQHQWO\ FRQWURO DQG LPSURYH WKH
VXVWDLQDELOLW\LPSDFWRIWKH366
3.2. ‘Collection of PSS LIs’ stage 
7KH 3666$0 IUDPHZRUN FRQVLGHUV DOO VXVWDLQDELOLW\
GLPHQVLRQV HFRQRPLF HFRORJLFDO DQG VRFLDO $ .H\
6XVWDLQDELOLW\,QGLFDWRU.6,KDVEHHQWKHQGHILQHGWRDVVHVV
WKH SHUIRUPDQFH RI D 366 VROXWLRQ LQ HDFK RI WKH DERYH
GLPHQVLRQV7RHQDEOHDQLQWHJUDWHGDVVHVVPHQWLWLVKRZHYHU
QHFHVVDU\WRFRQVLGHU366VSHFLILFSHUIRUPDQFHDVZHOO
(DFK RI WKH IRXU W\SHV RI SHUIRUPDQFH PHQWLRQHG DERYH
GHSHQG LQ WXUQ RQ VLQJOH VHOHFWHG /,V 6RPH /,V FDQ EH
FRQVLGHUHG IRU GLIIHUHQW .6,V HJ HQHUJ\ FRQVXPSWLRQ IRU
HLWKHUHFRQRPLFRUHQYLURQPHQWDOSHUIRUPDQFH(FRQRPLF/,V
FDQHJEHXVHGWRDVVHVVHQYLURQPHQWDODQGVRFLDOFRVWVDQG
HQDEOH WKHLU FRQWUROOLQJ 7KH DOORFDWLRQ RI /,V GRHV QRW
LQIOXHQFH WKH ILQDO UHVXOW DV ORQJDV WKH\DUHFRQVLGHUHGRQO\
RQFH7KHUHIRUHWKHVHLQGLFDWRUVVHUYHDVDWRRODQGFRQVWLWXWH
LPSRUWDQW LQSXW IRU WKH OLIHF\FOHEDVHG DVVHVVPHQW RI 366
SURGXFW SHUIRUPDQFH LQ HFRQRPLF HQYLURQPHQWDO DQG VRFLDO
PDWWHUV>@7RGD\KRZHYHUWKHUHDUHDQXPEHURIGLIILFXOWLHV
RU VRFLDO FRQFHUQV GXH WR XQGHILQHG VRFLDO LQGLFDWRUV FI
FKDSWHU  >@ 7DEOH  EHORZ RXWOLQHV WKH KLHUDUFKLFDO
UHODWLRQVKLSEHWZHHQRYHUDOOLQGLFDWRUV.6,VDQG/,V>@
7DEOH5HODWLRQVKLSEHWZHHQRYHUDOOLQGLFDWRUV.6,VDQG/,V
2YHUDOO
LQGLFDWRUV
.6,V ([DPSOHVRIVLQJOH/,V
2
YH
UD
OO
VX
VW
DL
QD
EL
OLW
\
SH
UIR
UP
DQ
FH

2
YH
UD
OO
GD
WD
T
XD
OLW
\
366(FRQRPLF
SHUIRUPDQFH7KLVLQGLFDWRU
KHOSVWRFRQWUROWKH
HFRQRPLFDVSHFWV
FXPXODWHGWKURXJKRXWWKH
HQWLUHOLIHF\FOHRID366
SURGXFW
$GGHGYDOXHJURVVSURILW
VDOHVJURZWKUHWXUQRQVDOHV
UHWXUQRQHTXLW\WKHFRVWRI
366GHYHORSPHQWWKHFRVWRI
VHUYLFHSURFHVVHVDVZHOODV
WKHFRVWVRILQIUDVWUXFWXUHDQG
VSDUHSDUWV

366(QYLURQPHQWDO
SHUIRUPDQFH7KLVLQGLFDWRU
GHVFULEHVWKHIXOILOOPHQWRI
HFRORJLFDOFULWHULDRI366
SURGXFWVWKURXJKRXWWKH
HQWLUHOLIHF\FOH
'HPDQGRIHQHUJ\ZDWHU
PDWHULDOVDQGWKHH[WHQWRI
HPLVVLRQVDVZHOODVWKH
SHUFHQWDJHRIUHF\FOHG
PDWHULDOV
 
3666RFLDOSHUIRUPDQFH
7KLVLQGLFDWRUGHVFULEHVWKH
IXOILOOPHQWRIVRFLDODVSHFWV
RID366SURGXFW
WKURXJKRXWWKHHQWLUH
OLIHF\FOH
1XPEHURIWUDLQLQJDFWLYLWLHV
GHJUHHRIVDWLVIDFWLRQRI
HPSOR\HHVFXVWRPHUV
VXSSOLHUVKHDOWKDQGVDIHW\
SUHYHQWLRQWKHSHUFHQWDJHRI
DFFLGHQWVDVZHOODVMRE
FUHDWLRQ
  
 366VSHFLILFSHUIRUPDQFH
7KLVLQGLFDWRUSURYLGHVDQ
DVVHVVPHQWRI366VSHFLILF
YDOXHV
2UGHUF\FOHWLPHUHXVHRI
JRRGVQXPEHURIQHZ
FXVWRPHUV

3ULRU WR VHOHFWLQJ DQ\ HQYLURQPHQWDO HFRQRPLF RU VRFLDO
/,VFRPSDQLHVQHHG WRGHYHORSFOHDUEXVLQHVV VWUDWHJLHVDQG
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VHWWDUJHWGHILQLWLRQVXSRQZKLFKDQLQGLYLGXDOSURFHVVRI.6,
GHILQLWLRQPXVWEHHVWDEOLVKHG+HQFHGHILQLWLRQVSURYLGHGLQ
WKLVIUDPHZRUNDUHJHQHUDODQGPXVWEHDGMXVWHGWRHDFKFDVH
'XH WR WKH FRPSOH[ OLIHF\FOH RI 366 SURGXFWV LQGLFDWRUV
PXVW PHHW VHYHUDO FULWHULD DQG WKH\ PXVW EH DGDSWHG WR WKH
GHYHORSHG IUDPHZRUN 7R LPSOHPHQW LQGLFDWRUV LQ FRUSRUDWH
HQYLURQPHQWV WKH\ PXVW WKXV VKRZ VSHFLILF FKDUDFWHULVWLFV
$QLPSRUWDQWFULWHULRQ LV WKDW WKH\PXVWEHVLPSOHDQGFOHDU
LH WKH\ VKRXOG EH GHWHUPLQDEOH ZLWK OLWWOH WLPH DQG HIIRUW
7KH\ PXVW EH HDV\ WR XQGHUVWDQG HYHQ IRU H[SHUWV DQG QR
H[SHUWV DOLNH $QRWKHU LPSRUWDQW DVSHFW LV WKDW LQGLFDWRUV
UHTXLUHGDWDWKDWLVGLIILFXOWWRREWDLQ+HQFHGDWDDFTXLVLWLRQ
PXVW EH IHDVLEOH DQG VLPSOH 7R VXSSRUW WKH DVVHVVPHQW
SURFHVVLQGLFDWRUVPXVWEHWUXVWHGDQGXVHIXODQGUXOHVPXVW
EH HVWDEOLVKHG WR SURGXFH FRQVLVWHQW UHVXOWV ,QGLFDWRUV PXVW
DOVREHUHXVDEOHLQIXUWKHUDVVHVVPHQWV)LQDOO\WKH\PXVWEH
VHFXUHLQIRUPDWLRQPXVWEHWUHDWHGVWULFWO\FRQILGHQWLDOO\DQG
SURSHUO\VHFXUHG>@
,QRUGHUWRLOOXVWUDWH/,VFDOFXODWLRQWKHEHORZSDUDJUDSKV
RXWOLQHKRZVRPH/,VRIWKHFDVHVWXG\SUHVHQWHGLQWKLVSDSHU
KDYHEHHQFDOFXODWHG
Single indicator ‘Reuse of goods’: $VPHQWLRQHGDERYH
WKHYDOXHRIRIIHULQJ D366 VROXWLRQ LV FORVHO\ UHODWHG WR WKH
SHUIRUPDQFHDQGUHDOXWLOL]DWLRQ7RUHGXFHWKHHQYLURQPHQWDO
LPSDFWDQG WR LQFUHDVH HFRQRPLFHIILFLHQF\ VRPH LWHPV WKDW
KDYH DOUHDG\ EHHQ XVHG EXW VWLOO PHHW WKH FXVWRPHUெV
UHTXLUHPHQWV FDQ EH UHXVHG 7KLV LQGLFDWRU VSHFLILHV WKH
DPRXQWRILWHPVGHSOR\HGLQD366WKDWKDYHEHHQUHXVHGIRU
WKH366VROXWLRQ
Single Indicator ‘Energy consumption’: 7RFDOFXODWHWKH
HQHUJ\ FRQVXPSWLRQ RI 366 LQ WKH RSHUDWLQJ SKDVH SURGXFW
XVH VHUYLFH GHOLYHU\ GLIIHUHQW IDFWRUV PXVW EH FRQVLGHUHG
$SDUW IURP WKH HQHUJ\ FRQVXPSWLRQ RI JRRGV WKH HQHUJ\
FRQVXPSWLRQ LQ VHUYLFH GHOLYHU\ 4VHUYLFH PXVW EH WDNHQ LQWR
DFFRXQWDVZHOO HJ WRROVXVHG4WRROVHWF7KH WRWDOHQHUJ\
FRQVXPSWLRQFDQEHFDOFXODWHGDVIROORZV
serviceworkplacemachineyelectricit QQQQ >N:K@  ¦ 
7KHHQHUJ\FRQVXPSWLRQRIJRRGVHJPDFKLQHSODQWFDQ
HDVLO\ EH PHDVXUHG E\ VHQVRUV 7KH HQHUJ\ FRQVXPSWLRQ RI
WRROVWKDWDUHXVHGIRUVHUYLFHGHOLYHU\FDQEHFDOFXODWHGEDVHG
RQWKHSRZHURXWSXW/WRROVDQGSRZHUHIILFLHQF\/1WRROV
RIWKHVHWRROV
timeeusagtoolstoolstools TLNLQ  >N:K@  
7KH &DOFXODWLRQ RI 4VHUYLFH GHSHQGV RQ WKH DPRXQW RI
VHUYLFH GHOLYHU\ DQG HQHUJ\ FRQVXPSWLRQ RI HDFK GHOLYHU\
(QHUJ\ FRQVXPSWLRQ 4ZRUNSODFH RI WKH VXUURXQGLQJ DUHD
GHSHQGVRQWKHVL]HRIWKHVLWHDVZHOODVWKHHOHFWULFOLJKWLQJ
DQGDLUFRQGLWLRQLQJIDFLOLWLHV7KHHQHUJ\FRQVXPSWLRQRIWKH
HOHFWULFOLJKWLQJGHSHQGVRQWKHKROGLQJWLPHDQGWKHUHTXLUHG
LQWHQVLW\ RI LOOXPLQDWLRQ 7KH LQWHQVLW\ RI LOOXPLQDWLRQ
UHSUHVHQWV WKH LQFLGHQW OLJKW RQ D VXUIDFH DQG LVPHDVXUHG LQ
OX[ ,W FDQ DIIHFW IDWLJXH SHUIRUPDQFH DQG DFFLGHQW UDWHV RI
HPSOR\HHV )RU WKH ZRUNSODFH DQ LOOXPLQDWLRQ RI  OX[
KDVEHHQVHOHFWHG ,I IOXRUHVFHQW ODPSVDUHXVHGDQ LQVWDOOHG
SRZHURIN:SHUVTXDUHPHWHUZRUNVSDFHLVVFRUHG:LWK
UHJDUG WR DLU FRQGLWLRQLQJ D SRZHU RI  N: SHU VTXDUH
PHWHUKDVEHHQHVWLPDWHGDVWKHUHTXLUHPHQW
conditionairlightworkplace QQQ B>N:K@  ¦  
timeeusaglampslight TLQ  >N:K@   
timeeusagconditionairconditionair TLQ  >N:K@ BB  
Single Indicator ‘CO2 emissions’: $PDMRUFDXVHIRU WKH
HPHUJHQFH RI &2 HPLVVLRQV LV WKH XVH RI IRVVLO IXHOV IRU
HQHUJ\ SURGXFWLRQ ,Q WKH RSHUDWLQJ SKDVH HQHUJ\ LV
FRQVXPHGE\SURGXFWXVHDQGVHUYLFHGHOLYHU\HJZRUNHUV
WRROV 366 XVXDOO\ FRQVXPH DQGRU SURGXFH HQHUJ\ LQ WKH
IRUPRIHOHFWULFHQHUJ\ WKHUPDOHQHUJ\FRROLQJHQHUJ\ DQG
FKHPLFDO HQHUJ\ &RQVLGHULQJ VHUYLFH GHOLYHU\ WKH HQHUJ\
QHHGHGIRUWUDQVSRUWDWLRQPXVWDOVREHWDNHQLQWRDFFRXQWLH
XVXDOO\FKHPLFDOHQHUJ\LQIXHOIRUP
¦¦¦ fuelTCyelectricittotal CECECECE >NJ@ 
x &( &2HPLVVLRQV
x 7& WKHUPDODQGFRROLQJHQHUJ\

$VWKHUPDODQGFRROLQJHQHUJ\FDQEHQHJOHFWHGLQWKHFDVH
VWXG\LQKDQG&(LVFDOFXODWHGDVIROORZV
¦¦  fuelfuelyelectricityelectricittotal EQEQCE >NJ@ 
x ( HPLVVLRQIDFWRU(HOHFWULFLW\ >NJN:K@(IXHO 
>NJO@

Single Indicator ‘Job creation’: 7KLV LQGLFDWRU DVVHVVHV
WKHLPSDFWRI366XVHRQWKHFUHDWLRQRIQHZMREV7KHXVHRI
366 XVXDOO\ UHTXLUHV TXDOLILHG ZRUNHUV 7KHUHIRUH 366
SURYLGHUVRIWHQKLUHZRUNHUVWUDLQWKHPDQGSURYLGHWKHPWR
WKHFXVWRPHU$VDUHVXOWRIWKLVDGGLWLRQDOMREVDUHFUHDWHGE\
LPSOHPHQWLQJD366VROXWLRQ)RUWKHFDOFXODWLRQRIWKHVLQJOH
LQGLFDWRU Ä-RE FUHDWLRQெ WKH ZRUNLQJ KRXUV RI WRWDO 366
UHODWHGDGGLWLRQDOMREVDUHXVHGDVDXQLW
Single indicator ‘Employee satisfaction’: 7KHUHDUHPDQ\
ZD\V WR GHILQH WKH LQGLFDWRU ÄHPSOR\HH VDWLVIDFWLRQெ
GHSHQGLQJ RQ WKH FRPSDQ\ெV JRDOV ,Q WKLV FDVH VWXG\
ÄHPSOR\HH VDWLVIDFWLRQெ KDV EHHQ FDOFXODWHG EDVHG RQ VXUYH\
UHVXOWV WKDW FRQVLGHU WKH IROORZLQJ DVSHFWV VDIHW\ FOLPDWH
ZRUNGD\VPLVVLQJ VDODU\RI IXOO WLPH HPSOR\HHV HPSOR\HH
VXJJHVWLRQVLPSOHPHQWHGDQGVDWLVILHGHPSOR\HHUDWLR
3.3. ‘Assessment of KSIs’ stage 
7KH 3666$0 IUDPHZRUN SURSRVHV WR VXPPDUL]H .6,V
DVVHVVPHQWUHVXOWVLQSKDVHVSHFLILFUHSRUWV)LJXUHVDQG
VKRZDWDEXODUVXPPDU\RIWKHFDVHVWXG\UHVXOWV$VVKRZQ
LQWKHVH)LJXUHVLQVRPHFDVHVVRPH/6,VDUHQRWVXLWDEOHIRU
HYHU\366OLIHF\FOHSKDVH7KHVHOHFWLRQRI/6,VWKHQGHSHQGV
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RQ ZKLFK 366 OLIHF\FOH SKDVH LV DVVHVVHG )XUWKHUPRUH WKH
FKRLFHRI/6,VDOVRGHSHQGVRQFRPSDQ\VSHFLILFDVVHVVPHQW
JRDOVZKLFK DUH EDVHG RQ FRPSDQ\ UHTXLUHPHQWV 7KH366
6$0 IUDPHZRUN SURSRVHV D OLVW RI SRVVLEOH /,V 7KLV OLVW LV
EDVHGLQSDUWRQLQGLFDWRUVGHILQHGE\9',JXLGHOLQH>@

)LJ$VVHVVPHQWFDOFXODWLRQVIRU366OLIHF\FOHSKDVHÄSODQQLQJDQG
GHYHORSPHQWெ

)LJ$VVHVVPHQWFDOFXODWLRQVIRU366OLIHF\FOHSKDVHÄLPSOHPHQWDWLRQெ

)LJ$VVHVVPHQWFDOFXODWLRQVIRU366OLIHF\FOHSKDVHÄRSHUDWLQJெ
7KH UDQJH IRU .6, SHUIRUPDQFH JRHV IURP  YHU\ ORZ
SHUIRUPDQFHWRPD[LPDOSHUIRUPDQFH
Ä'DWDTXDOLW\ெRID.6, FRUUHVSRQGV WR WKHPHDQYDOXHRI
FRHIILFLHQWVDWWULEXWHGWRGDWDXVHG WRFDOFXODWHWKHUHVSHFWLYH
/,V 7KH 3666$0 IUDPHZRUN VXJJHVWV WR DSSO\ WKH
IROORZLQJFODVVLILFDWLRQRIGDWDRQWKUHHOHYHOV>@
Coefficient 1 for high-quality data: 'DWD IURP GLUHFW
PHDVXUHPHQWV DQGRU LQWHUQDO UHOLDEOH VRXUFHV HJ (53
6\VWHPVDQGVSHFLILFWRWKHDQDO\]HGSURFHVV
Coefficient 2 for medium-quality data: 'DWD IURP
H[WHUQDO VRXUFHVZKLFK DUH VSHFLILF WR WKH DQDO\]HGSURFHVV
HJVXSSOLHUGDWDEDVHV
Coefficient 3 for low-quality data: 'DWD IURP RSHQ
VRXUFHGDWDEDVHVDQGRUQRWVSHFLILFWRWKHDQDO\]HGSURFHVV
3.4. ‘Assessment of overall PSS sustainability performance’
stage 
7KH JRDO RI WKLV VWDJH RI WKH IUDPHZRUN LV WR DVVHVV WKH
ÄRYHUDOOVXVWDLQDELOLW\SHUIRUPDQFHெDQGÄRYHUDOOGDWDTXDOLW\ெ
RI 366 VROXWLRQV 7KH ÄRYHUDOO VXVWDLQDELOLW\ SHUIRUPDQFHெ
GHILQHVWKHVXVWDLQDELOLW\GHJUHHRID366VROXWLRQ,WLVEDVHG
RQ WKH .6,V SUHYLRXVO\ FDOFXODWHG IRU WKH GLIIHUHQW 366
OLIHF\FOHSKDVHV$VIRUWKHSDUWLDODYHUDJHVRI.6,VWKHUDQJH
IRU ÄRYHUDOO 366 VXVWDLQDELOLW\ SHUIRUPDQFHெ JRHV IURP 
YHU\ORZSHUIRUPDQFHWRPD[LPDOSHUIRUPDQFH
Ä2YHUDOO GDWD TXDOLW\ெ LV D FRPSUHKHQVLYH LQGLFDWRU ,W
GHILQHV DVVHVVPHQW UHOLDELOLW\ 7KHPHDQ YDOXH RI .6, ÄGDWD
TXDOLW\ெGHILQHVWKHGHJUHHRIÄRYHUDOOGDWDTXDOLW\ெ
)LJXUH  VXPPDUL]HV WKH FDOFXODWLRQ RI WKH DERYH RYHUDOO
LQGLFDWRUVIRUWKHFDVHVWXG\RIWKLVSDSHU

)LJ$VVHVVPHQWFDOFXODWLRQVIRUWKHHQWLUH366OLIHF\FOHSKDVH
3.5. ‘Controlling of PSS sustainability performance’ stage 
,Q WKLV VWDJH WKH VXVWDLQDELOLW\ SHUIRUPDQFH HYDOXDWHG LQ
WKHGLIIHUHQWSKDVHV LVFRQWUROOHGRQ WKHEDVLVRI LQWHUYHQWLRQ
OLPLWV GHILQHG E\ WKH FRPSDQ\ 7KH UHVXOWV VKRZ WKDW WKH
HQYLURQPHQWDO SHUIRUPDQFH WKDW KDV EHHQ HYDOXDWHG LQ WKH
RSHUDWLQJ SKDVH FI )LJ  H[FHHGV WKH VSHFLILF OLPLW RI
N:KGHILQHG E\ WKH FRPSDQ\$V D UHVXOW RYHUDOO 366
HQYLURQPHQWDO SHUIRUPDQFH KDV DOVR VXUSDVVHG WKH OLPLW
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GHILQHG DW N:K 7KH UHSRUWV RI WKH GHYHORSPHQW
LPSOHPHQWDWLRQ FI )LJ  DQG RSHUDWLQJ SKDVH FI )LJ 
GHPRQVWUDWH WKDW SHUIRUPDQFH PXVW EH LQFUHDVHG LQ WKH
RSHUDWLQJ SKDVH RI WKH 366 WR DFKLHYH WKH HQYLURQPHQWDO
SHUIRUPDQFHIRUWKHHQWLUH3667KHUHIRUHLQWKHQH[WVWDJHRI
WKH3666$0ÄVWDNHKROGHUPHDVXUHVெPXVWEHUXQWRGHYHORS
D366VROXWLRQWKDWOLHVZLWKLQWKHLQWHUYHQWLRQOLPLWVGHILQHG
E\WKHFRPSDQ\
3.6. Stage ‘stakeholders measures’
5HJDUGLQJ PHDVXUH GHILQLWLRQ WKH LPSURYHG IUDPHZRUN
VXJJHVWVWRVHDUFKFULWLFDOSRLQWVDQGGHILQHPHDVXUHVLQ366
UHOHYDQWGRPDLQVWKURXJKRXWLWVHQWLUHOLIHF\FOH)XUWKHUPRUH
WKH IUDPHZRUN LQYLWHV VWDNHKROGHUV WR GHWHUPLQH ZKHWKHU D
PHDVXUH LV WREH LPSOHPHQWHG RQ WKH VKRUWPHGLXPRU ORQJ
WHUP7KHEHORZVHFWLRQVRXWOLQHVRPHH[DPSOHVRIPHDVXUHV
GHILQHGIRUWKHFDVHVWXG\RIWKLVSDSHULQGLIIHUHQWGRPDLQV
Changes to customers’ ongoing operations: )RUWKHFDVH
VWXG\ RI WKLV SDSHU HQHUJ\ FRQVXPSWLRQ LQ WKH RSHUDWLQJ
SKDVHFI)LJXUHQHHGVWREHUHGXFHGWRPHHWVXVWDLQDELOLW\
JRDOV &XVWRPHU DQG 366 VXSSOLHU QHHG WR ILQG VROXWLRQV WR
LPSURYHWKHFXVWRPHUெVRQJRLQJRSHUDWLRQV7KLVPD\UHTXLUH
FKDQJHVWRWKH366PRGXOHV$SRVVLEOHVROXWLRQLQWKLVFDVH
LVWKHUHGXFWLRQRIHQHUJ\LQWKHPLOOLQJSURFHVV7KLVUHTXLUHV
DQDQDO\VLVRI WKHFXUUHQWPLOOLQJSURFHVVHJ WRHQVXUH WKDW
WKHHOHFWULFDOFKDUDFWHULVWLFGDWDRIWKHPLOOLQJVSLQGOHDSSOLHV
WR WKH SURFHVVHG FRPSRQHQW ,Q DGGLWLRQ H[WUHPH VWDQGE\
WLPHFDQLQFUHDVHHQHUJ\FRQVXPSWLRQ
Changes to customer and PSS supplier organizational 
models: 7KHFXVWRPHURIWKLVFDVHVWXG\LVLQYLWHGWRLQWHJUDWH
D VXVWDLQDEOH PDQDJHPHQW V\VWHP LQWR KLV TXDOLW\
PDQDJHPHQWV\VWHPDVGHILQHGE\9',JXLGHOLQH>@
6LQFHSDUWLFLSDWLRQRI366SURYLGHUVLQFXVWRPHUVெRQJRLQJ
RSHUDWLRQVLVDPDLQFKDUDFWHULVWLFRIEXVLQHVVWREXVLQHVV366
VROXWLRQV WKH 366 VXSSOLHU PD\ EH LQYLWHG WR DGDSW KLV
VXVWDLQDEOH PDQDJHPHQW UHVSHFWLYHO\ TXDOLW\ PDQDJHPHQW
V\VWHPVDVZHOO
4. Conclusion and outlook 
7KH UHVXOWVRI WKHFDVH VWXG\SUHVHQWHG LQ WKLVSDSHU KDYH
FRQILUPHGWKHXVDELOLW\RIWKHLPSURYHG3666$0IUDPHZRUN
WR DVVHVV WKH VXVWDLQDELOLW\ RI PXOWLPRGXOH 366 VROXWLRQV
7KH IUDPHZRUN FDQ EH LPSOHPHQWHG IRU 366 VROXWLRQV ZLWK
RQHRUPRUHPRGXOHVDQGLQGLIIHUHQWOLIHF\FOHVWDJHV
)XWXUH ZRUN ZLOO FRYHU WKH GHYHORSPHQW RI DQ DVVLVWDQW
V\VWHPWKDWVXSSRUWVWKH3666$0IUDPHZRUN7KHLGHDLVWR
LQWHJUDWH WKLV ,7 VROXWLRQ LQWR &$' RU 3/0 VRIWZDUH
)XUWKHUPRUH WKH IUDPHZRUN ZLOO EH LPSURYHG WR LQFOXGH
VROXWLRQV IRU FRPSOLDQFH FKHFNLQJ RI 366 VROXWLRQV DJDLQVW
UHJXODWRU\ FRQVWUDLQWV VXFK DV ODZV QRUPV ODEHOV HWF 7KH
DVVLVWDQWV\VWHPDQGLPSURYHGIUDPHZRUNZLOOEHYDOLGDWHGLQ
IXUWKHUXVHFDVHV
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